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RESILIENT RETENTION SYSTEM FOR A DOOR PANEL 



Background of the Invention 

5 Field of the Invention 

The subject invention generally pertains to what is known as a horizontally 
sliding door and more specifically to a retention system for such a door. 

Description of Related Art 

10 So-called horizontally sliding doors (which may actually slide or roll) usually 

include one or more door panels that are suspended by carriages that travel along an overhead 
track. The carriages allow the door panels to slide or roll in a generally horizontal direction 
in front of a doorway to open and close the door. The movement of the panels can be 
powered or manually operated. Depending on the width of the doorway and the space along 

1 5 either side of it, a sliding door can assume a variety of configurations. 

For a relatively narrow doorway with adequate space alongside to receive an 
opening door panel, a single panel is enough to cover the doorway. Wider doorways with 
limited side space may require a bi-parting sliding door that includes at least two panels, each 
moving in opposite directions from either side of the doorway and meeting at the center of 

20 the doorway to close the door. For even wider doorways or those with even less side space, 
multi-panel sliding doors can be used. Multi-panel doors have at least two parallel door 
panels that overlay each other at one side of the doorway when the door is open. To close the 
door, one panel slides out from behind the other as both panels move in front of the doorway 
to cover a span of about twice the width of a single panel. Applying such an arrangement to 

25 both sides of the doorway provides a bi-parting door with multiple panels on each side. 

Although sliding doors are used in a wide variety of applications, they are 
particularly useful in providing access to cold-storage lockers, which are rooms that provide 
large-scale refrigerated storage for the food industry. Doorways into such a room are often 
rather wide to allow forklift trucks to quickly move large quantities of products in and out of 
30 the room. When closing off a refrigerated room, sliding doors are often preferred over roll- 



up doors and bi-fold doors, because sliding panels can be made relatively thick with 
insulation to reduce the cooling load on the room. 

Thicker panels generally provide better thermal insulation, and a panel's 
rigidity allows the panel to compress seals against gaskets mounted to the stationary structure 
5 surrounding the door. Alternatively, the panel itself may carry compressive seals, and the 
rigidity allows the panel to accurately position its seals and allows the door panel to transmit 
(in a direction generally coplanar with the panel) the necessary compressive forces required 
to tightly engage the seals. Unfortunately, a relatively thick, rigid door does create some 
problems, especially in cold-storage applications. 

10 With cold-storage rooms, it is important to open and close the door as quickly 

as possible to minimize the room's cooling load. So, the doors are usually power-actuated, 
and they are opened and closed automatically in response to sensing the presence of an 
approaching vehicle, such as a forklift. Although power-actuated, vehicle-sensing systems 
are effective, occasional collisions between a forklift and a door panel may still occur. If the 

15 door panel is relatively thick and rigid, as is the case with typical cold-storage doors, a 
collision may damage the door panel or other parts of the door. 

Damage to a door may be avoided by providing the door with some type of 
breakaway feature that releases the door panel upon impact. This is easily accomplished with 
roll-up doors and overhead storing doors (e.g., conventional garage doors) where the door 
20 panels or curtain moves vertically between two parallel tracks. The breakaway feature is 

simply incorporated in the area where the vertical side edges of the door panel travels within 
its respective vertical track. 

Applying a breakaway feature to a horizontally sliding door of a cold storage 
room, however, is much more complicated because such door panels not only move 

25 horizontally, but they may also have some vertical movement to engage the door's lower seal 
as the door panel comes to its closed position. And a horizontally sliding door may not even 
have a lower track. The location to mount breakaway hardware is more limited with 
horizontally sliding doors because the floor underneath the door panel is preferably kept clear 
of door-related hardware. Floor-mounted hardware can create a tripping hazard and may 

30 itself become damaged by vehicles traveling near the doorway. 

Nonetheless, some sliding doors do have floor-mounted hardware, such as 
those disclosed in U. S. Patents 4,404,770; 3,611,637 and 4,651,469. The '667 patent has a 
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lower track, but the track apparently is not intended to provide a breakaway function. The 
same appears to be true for the '770 patent. For the '469 patent, at first glance Figure 10 
makes the door panel appear as though it can breakaway; however, the patent does not 
explain how or whether the lower edge of the door panel can actually get past its floor- 
5 mounted guide. 

Another more interesting sliding door is disclosed in U. S. Patent 6,330,763. 
This patent discloses how a wall-mounted nylon strap can be used for restraining the lower 
portion of a door panel. The pliability of the strap enables the door panel to yield under 
impact and automatically return to its normal position. The strap, being of limited length, 
10 effectively tethers the door panel to limit how far the door panel can be displaced, and the 
slackness or pliability of the strap provides the door panel the freedom to return on its own; 
however, the nylon strap does not necessarily have the resilience to forcibly draw the panel 
back into position. 

15 Summary of the Invention 

In some embodiments, a sliding door includes a resilient retention system that 
enables a door panel to automatically recover from an impact. 

In some embodiments, a sliding door includes door panel that is restrained by 
a resilient connection so that when the panel is forced out of its normal operating path, the 
20 connection resiliently draws the door panel back to its normal path. 

In some embodiments, an elongate member attached to a spring provides the 
resilient connection that returns the door panel to normal operation. 

In some embodiments, the length of the resilient connection's elongate 
member can be varied to adjust the restorative force exerted by the resilient connection. 

25 In some embodiments, a track follower yieldably engaging a track provides a 

resilient connection that allows a door panel to yield under impact. 

In some embodiments, opening and closing the door automatically returns the 
door's panel back to its normal operating path. 

In some embodiments, a door panel retention system includes a resilient 
30 connection that is attached to and travels with the door panel. 
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In some embodiments, a door panel retention system includes a resilient 
connection that is attached to a stationary wall. 

In some embodiments, the door panel of a sliding door can yield under impact 
yet still remain in contact with the panel's resilient retention system. 

5 In some embodiments, a sliding door panel includes a resilient retention 

system even though the retention system comprises a stationary, rigid track. 



Brief Description of the Drawings 

Figure 1 is a front view of a closed door according to one embodiment. 

10 Figure 2 is a front view of the embodiment of Figure 1, but with the door 

partially open. 

Figure 3 is a front view of the embodiment of Figure 1, but with the door 
substantially fully open. 

Figure 4 is a left end view of the left side door panel of Figures 1-3, wherein 
15 the resilient connection is in a normal mode. 

Figure 5 is similar to Figure 4 but showing the resilient connection is in a yield 

mode. 

Figure 6 is a cross-sectional view looking down on a door similar to that of 
Figure 2 but showing a slightly modified track and panel retention system. 

20 Figure 7 is a left end view of a panel of the door shown in Figure 6. 

Figure 8 is a right end view of a panel of the door shown in Figure 6. 

Figure 9 is a cross-sectional view looking down on a door similar to that of 
Figure 2 but showing the positions of the track and panel retention system interchanged with 
each other. 

25 Figure 10 is similar to Figure 1 but showing another embodiment of a door. 

Figure 1 1 is similar to Figure 2 but showing the door of Figure 10. 
Figure 12 is similar to Figure 3 but showing the door of Figure 10. 
Figure 13 is a left end view of a panel of the door shown in Figure 10. 
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Figure 14 is similar to Figure 13 but showing resilient deflection caused by an 
external force acting on the door panel. 

Figure 15 is similar to Figures 13 and 14 but showing the door panel having 
been forced beyond its predetermined normal travel path. 

5 Figure 16 is similar to Figures 1 and 10 but showing yet another embodiment 

of a door. 

Figure 17 is similar to Figures 2 and 1 1 but showing the door of Figure 16. 

Figure 18 is similar to Figure 3 and 12 but showing the door of Figure 16. 

Figure 19 is similar to Figure 13 but showing the door of Figure 16. 

10 Figure 20 is similar to Figure 14 but showing the door of Figure 16. 

Figure 21 is similar to Figure 15 but showing the door of Figure 16. 

Figure 22 is similar to Figures 1 and 10 but showing still yet another 
embodiment of a door. 

Figure 23 is similar to Figures 2 and 1 1 but showing the door of Figure 22. 

15 Figure 24 is similar to Figure 3 and 12 but showing the door of Figure 22. 

Figure 25 is similar to Figure 13 but showing the door of Figure 22. 

Figure 26 is similar to Figure 14 but showing the door of Figure 22. 

Figure 27 is similar to Figure 15 but showing the door of Figure 22. 

Figure 28 is similar to Figure 6 but showing the door of Figure 22. 

20 

Description of the Preferred Embodiment 

To seal off a doorway 10 leading to a cold storage locker or other area within a 
building, a laterally-moving door, such as sliding door 12 is installed adjacent the doorway, 
as shown Figures 1, 2 and 3 with door 12 being shown closed, partially open, and fully open 
25 respectively. The terms, "sliding door" and "laterally-moving door" refer to those doors that 
open and close by virtue of a door panel that moves primarily horizontally in front of a 
doorway without a significant amount of pivotal motion about a vertical axis. The horizontal 
movement can be provided by any of a variety of actions including, but not limited to sliding 
and rolling. Moreover, door 12 does not necessarily have to be associated with a cold storage 
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locker, as it can be used to separate any two areas within a building or used to separate the 
inside of a building from the outside. Although door 12 will be described with reference to a 
bi-parting door, it should be appreciated by those of ordinary skill in the art that the invention 
is readily applied to a variety of other sliding doors including, but not limited to, single-panel 
5 sliding doors, multi-panel sliding doors, and combination multi-panel bi-parting doors. 

As for the illustrated embodiment, door 12 opens and closes between doorway 
blocking and unblocking positions by way of two panels 14 and 16 that are mounted for 
translation or lateral movement across doorway 10. Translation of the panels while inhibiting 
their rotation about a vertical axis is provided, in this example, by suspending each panel 
10 from two panel carriers. Examples of such carriers would include, but not be limited to, 
sliding carriages or rolling trolleys 18, 19 and 20 that travel along an upper track 22. 

Those skilled in the art should appreciate that the operation of a sliding door 
can be carried out by a variety of well-known actuation systems. Examples of an actuation 
system for moving a panel laterally relative to the doorway include, but are not limited to, a 
15 chain and sprocket mechanism; rack and pinion system; cable/winch system; piston/cylinder 
(e.g., rodless cylinder); and an electric, hydraulic or pneumatic linear actuator. 

One example of an actuation system is best understood with reference to 
Figures 1-3. In this example, door 12 is power-operated by a drive unit 24 that moves 
panels 14 and 16 either apart or together to respectively open or close door 12. Drive unit 24 

20 includes a chain 26 disposed about a driven sprocket 28 and an idler sprocket 30. If desired, 
additional idlers can be added near the central portion of track 22. Such additional idlers 
could pull chain 26 downward near the center of the doorway so that the upper and lower 
portions of chain 26 are generally parallel to the double-incline shape of track 22. One clamp 
32 couples trolley 18 of panel 16 to move with an upper portion of chain 26, and another 

25 clamp 34 couples trolley 19 of panel 14 to move with a lower portion of chain 26. Thus, the 
drive unit's direction of rotation determines whether panels 14 and 16 move together to close 
the door or apart to open it. 

Although track 22 can assume a variety of configurations, in some 
embodiments, track 22 is mounted to a wall 36 and situated overhead and generally above 
30 doorway 10. Track 22 could be straight and level; however, in the embodiment of Figures 1 
- 3, track 22 includes inclined surfaces. The inclined surfaces cause the door panels to 
descend as the door closes so that the panels seal down against the floor. For effective 
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sealing, a suitable sealing material 38 (e.g., foam or inflatable tube) can be added to the 
perimeter of the door panels and/or around doorway 10. 

To help hold the door panels against their seals and to help keep the lower end 
of the panels traveling within a predetermined normal path directly across the doorway, each 
5 door panel 14 and 16 is associated with a panel retention system 40 that engages a lower 
track 42. In this example, lower track 42 is attached to wall 36; however, track 42 could 
alternatively be attached to a floor 37 or any other surrounding structure adjacent to door 12. 
The term, "surrounding structure" refers to any nearby support to which a track can be 
mounted. Examples of surrounding structure include, but are not limited to a wall, a floor, a 
10 doorframe, etc. In this embodiment, each panel retention system 40 comprises a track 

follower 44 that can slide or otherwise move along track 42 as the door opens and closes. 

Lower track 42 and/or panel retention system 40 includes a resilient 
connection that helps protect the door from damage should a collision force panel 14 or 16 
beyond its normal path. Referring further to Figures 4 and 5, a resilient connection 46 can be 

15 incorporated into panel retention system 40. In this case, resilient connection 46 comprises a 
tension spring 48 disposed within a tube 50 that is attached to either panel by way connectors 
52. An upper end 54 of spring 48 is fixed relative to tube 50, and an elongate member 56 
(strap, chain, rope, cable, wire, elastic cord, etc.) connects a lower end 58 of spring 48 to 
track follower 44. Although spring 48 is a tension spring, it should be obvious to those 

20 skilled in the art to modify the design to instead use a compression spring, elastic cord, or 
other resiliently flexible device. In this example, track follower 44 is a plastic sleeve and 
lower track 42 is a round metal rod. 

If an external force 60 forces panel 14 beyond its predetermined normal path 
62 (Figure 5), elongate member 56 is pulled out from within tube 50, which stretches spring 
25 48. The resulting tension in spring 48 and elongate member 56 resiliently and automatically 
returns panel 14 back to its normal path 62 once force 60 is removed. In some cases, friction 
between elongate member 56 and the bottom edge of tube 50 can be avoided by installing a 
smooth eyebolt 64 directly underneath tube 50, whereby elongate member 56 feeds through 
the eyebolt. 

30 To adjust the preload or initial tension in spring 48, the distance between 

lower end 58 and track follower 44 can be adjusted by using a conventional* buckle or clasp 
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66 to vary the effective length of elongate member 56. Shortening the effective length of 
elongate member 56 increases the tension in spring 48. 

The preload of spring 48 is especially important in helping press panel 14 
against seal material 38 when the door is closed. The preload, however, is less important and 
5 may even be a detriment that slows the movement of the door panel when the door opens and 
closes. So, Figures 6, 7 and 8 show an embodiment where the tension in elongate member 56 
is greater when the door is closed than open. In this case, lower track 68 includes a jog (or 
even just a gradual slope away from the wall) 70 to create a short recessed portion 72 and a 
longer protruding portion 74. Recessed portion 72 causes track follower 44 to pull elongate 

1 0 member 56 further out of tube 50 than when track follower 44 is on protruding portion 74. 
Also, a stop 76 is attached to elongate member 56. Stop 76 does not fit into tube 50, so stop 
76 limits how far spring 48 can pull elongate member 56 inside tube 50. Consequently, when 
track follower 44 is on protruding portion 74, as shown by panel 14 in Figures 6 and 7, 
elongate member 56 is slack, which minimizes the friction or drag between track follower 44 

1 5 and protruding portion 74. But, when the door is closed, track follower 44 is on recessed 
portion 72, which applies tension to elongate member 56 as shown in Figure 8. 

Figure 9 shows how the mounting positions of panel retention system 40 and 
lower track 42 can be interchanged, wherein panel retention system 40 is attached to wall 36, 
and lower track 42 is attached to panels 78 and 80. The structure and function of doors 12 
20 and 82 are otherwise similar. 

Figures 10, 1 1 and 12 show a sliding door 84 that includes another 
embodiment of a resilient panel restraint 86. Figures 10, 1 1 and 12 correspond to Figure 1, 2 
and 3 respectively. Each panel 88 and 90 of door 84 includes a panel retention system 92 that 
engages a lower track 94; however, a resilient connection 96 (Figure 14) of door 84 is 
25 provided in a different manner. Figures 13, 14 and 15 are various end views illustrating a 
track follower 98 being resiliently released from within track 94. In this case, resilient 
connection 96 is provided by the resilience of track 94 and/or track follower 98 of panel 
retention system 92. Panel retention system 92 comprises track follower 98 and a bracket 
100 that connects track follower 98 to panel 88. 

30 If an external force 102 forces panel 88 beyond its predetermined normal path 

62, the resilient flexibility of track follower 98 and/or the resilient flexibility of the lower 
track's flanges 94' allows track follower 98 to escape from within track 94 as shown in 



8 



Figure 15. Once released, track follower 98 automatically returns to within track 94 by 
simply opening and closing door 84. When the door is fully open, as shown in Figure 12, 
panel 98 moves its track follower 98 to the left side of track 94. Then, as panel 88 begins 
closing, panel 88 automatically feeds track follower 98 back into an open entrance 104 of 
5 track 94, whereby the door automatically returns to its normal operation. 

Another door 106 is similar to door 84 and is illustrated in Figures 16 - 21 , 
which correspond to Figures 10-15 respectively. With door 106, however, a lower track 
108 replaces track 94, and panel retention system 1 10 replaces system 92. Panel retention 
system 1 10 is a short U-shaped member having one leg of the U-shape serve as a track 

10 follower 112 and the rest of the U-shape serve as means for connecting track follower 1 12 to 
panel 114. Track 108 is an inverted U-shaped piece that is longer than panel retention system 
110. The resilient flexibility of panel retention system 110 and/or track 114 provide a 
resilient connection 116 between the two as shown in Figure 20. Resilient connection 116 
allows an external force 1 18 to temporarily separate track follower 112 from track 108, 

1 5 thereby protecting panel 1 14 from damage. 

Once released, track follower 112 automatically returns to within track 108 by 
simply opening and closing door 106. When the door is fully open, as shown in Figure 18, 
panel 1 14 moves its track follower 110 to the left side of track 108. Then, as panel 1 14 
begins closing, panel 114 automatically feeds track follower 110 back underneath track 108, 
20 whereby the door automatically returns to its normal operation. 

Yet another door 120, similar to door 84, is illustrated in Figures 22 - 28, with 
Figures 22 - 27 corresponding to Figures 10-15 respectively. A top view of door 120 is 
shown in Figure 28, which is similar to Figure 6. With door 120, a lower track 122 is 
mounted to floor 37 to replace track 94, and panel retention system 124 replaces system 92. 

25 Panel retention system 124 comprises a track follower or a roller 126 that a strip of spring 
steel 128 connects to a panel such as panel 130 or 132. Strip 128 provides a resilient 
connection between roller 126 and panels 130 or 132. The resilience of strip 128 allows a 
door panel to returnably breakaway from its normal path and enables roller 126 to 
accommodate the varying vertical clearance between the bottom edge of a door panel and 

30 floor 37 as the panel opens and closes. In some cases, strip 4 may actually lift roller 126 off 
the surface of floor 37 as the panel fully opens. 



9 



During normal operation, roller 126 is between track 122 and wall 36 and rolls 
along or just above floor 37, as shown in Figure 25. In this location, the lateral engagement 
between roller 126 and track 122 helps keep door panel 130 in its normal path. When door 
panel 130, however, is forced away from wall 36, as shown in Figures 26 and 27, the 
5 flexibility of strip 128 allows roller 126 to "pop" up and over track 122 to release panel 1 30 
from its normal path. 

Once released, roller 126 automatically returns to its proper location, between 
track 122 and wall 36, by simply opening and closing door 120. When the door is fully open, 
as shown in Figure 24, panel 130 moves roller 126 to the left side of track 122. Then, as 
10 panel 130 begins closing, panel 130 automatically feeds roller 126 back in between track 122 
and wall 36, whereby the door automatically returns to its normal operation. 

Track 122 is preferably installed at a slight angle to wall 36, as shown in 
Figure 28. With track 122 being at an angle, track 122 forces a closed panel, such as panel 
132, tightly against its seals, yet track 122 releases the pressure against the seals of an 
15 opening panel, such as panel 130. 

Although the invention is described with reference to a preferred embodiment, 
it should be appreciated by those skilled in the art that various modifications are well within 
the scope of the invention. Therefore, the scope of the invention is to be determined by 
reference to the claims that follow. 

20 We claim: 
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